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ELECTRONIC PRODUCTS 
‘STANDARD WARRANTY 


Instruments and options manufactured by Bicron are warranted against defects іп materiils and 
workmanship for a period of two years from the date of shipment, unless otherwise agreed upon by Bicron 
and the customer. 


Bicron's obligation with regard to such products shall be limited to repair or replacement, FOB Bicron 
factory or authorized repair station, at Bicron's option. 


The calibration (when applicable) for each instrument is warranted to be within its specified accuracy at the 
time of shipment. If this initial calibration is determined to be in error, the instrument will be recalib ated at 
‘по charge, provided й is retumed as described above. 


EXCLUSION OF WARRANTY 


The aforesaid warranty does not cover instruments, options or probes which are subject to exsessive 
physical abuse or are used for purposes other than those intended. In no event shall Bicron be liable for 
consequential or special damages, transportation, installation, adjustment, work done by custimer or 
other expenses which may arise in connection with such defective product or parts. 


There are по warranties, express or implied, including without limitation any implied warranty of 
merchantability or fitness, which extend beyond the description of tha face hereof. This express warranty 
excludes coverage of and does not provide relief for incidental or consequential damages о! any kind or 
nature, including, but пої limited to loss of use, loss of sales or inconvenience. The exclusive ret nedy of 
the purchaser is limited to repair, recalibration, or replacement of tha instrument at Всгопв option. 


This warranty specifically excludes the following items which ага covered by their original manufacturer's 
warranties: photomultiplier tubes, GM and proportional tubes, crystal and other solid-state detactt rs, and 
batteries, 


BICRON CORPORATION 
ELECTRONIC PRODUCTS 


PROCEDURES and CAUTIONS 


The equipment herein described is designed and manufactured in 
compliance with all applicable safety standards. Nevertlieless, 
certain hazards are inherent in the use of electronic and 
radiometric equipment. 


Adequate warnings are included in the manual and on the jjroduct 
lf to cover hazards that may be encountered in normal use 
rvicing of this equipment. | Ко other procecurs are 
warranted by Bicron. 


It shall be the owner’s or user’s responsibility to see to it 
that the procedures and cautionary notes are heeded. 


Failure on the part of the user in any мау to follow the 
prescribed procedures shall absolve Bicron and its agenis from 
any resulting liability. 


This instrument is intended solely for the detection and 
measurement of ionizing radiation. It should be used (nly by 
persons who have been trained in the proper interpretation of 


its dings and the appropriate safety procedures to be 
folloved in the presence of radiation. 


All instructions and warnings contained in this manual or on the 
instrument must be read before use and must be strictly 
followed. Failure to follow these instructions and warnings may 
result in inaccurate readings and/or user hazard. 


Indicated battery and other operational tests must be performed 
prior to each use to assure that the instrument is functioning 
properly. 


KH S CAUTIONS SG ня 


FAILURE TO CONDUCT PERIODIC PERFORMANCE TESTS IN ACCORDANCE WITH 
ANSI N323-1978, PARAGRAPHS 4.6 AND 5.4, AND TO KEEP RECORDS 
THEREOF IN ACCORDANCE WITH PARAGRAPH 4,5 OF THE SAME STANDARD, 
COULD RESULT IN ERRONEOUS READING OF POTENTIAL DANGER. ANSI 


N323-1978 BECOMES, BY THIS REFERENCE, A PART OF THIS OPERATING 
PROCEDURE. 


INSPECTION 


Instruments should be examined and tested as soon as received, 
Claims for transportation damages, if any, should be filed at 
once vith the delivery carrier. 
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1.0 GENERAL DESCRIPTION 


The Bicron labtech is a compact, 
lightweight instrument which fi 
tures a microprocessor controlled 
scaler, ratemeter, and single 
channel analyzer combined in a 
single versatile package. 


This model features a crystal 
controlled time base, 7 decade LED 
display, preset time and preset 
count modes, 3 mode single channel 
analyzer, rechargeable batteries, 
and an audible alarm Тһе unit is 
compatible vith both GM and 
scintillation detectors. 


A unique feature of the scaler 
allovs the user to interrupt a 
measurement to call up the elapsed 
time сг counts, the preset time or 
counts, the calculated average CPM 
and resume the measurement at the 
point of interruption, 


1.1 SPECIFICATIONS 


DETECTOR: Choice of GM and scin- 
tillation detectors 

HIGH VOLTAGE: Electronically sta- 
bilized, adjustable to 2000 
via a calibrated turns ccunting 
dial, with readout on the meter 

CONNECTOR (detector): МНУ 

INPUT SENSITIVITY: Adjustable from 
0.1 to 1 Y via a turns counting 
dial 

WARMUP TIME: None 

POWER REGUIREMENTS: AC, 110/60 
Hz or 220V/50 Hz, switch select- 
able 

BATTERY: Rechargeable gelled cells 
which provide B hrs. of oper- 
ation 

RECHARGE: Automatic vhen unit is 
connected to line pover; unit вау 
be either on or off 

AUDIO: Switch-selectable to pro- 
vide an audible 'click' for each 
detector pulse, or an audible 
alarm 


ALARM: Audible, non-latcliing rate 
alarm vith front panel jjdjustment 
from 1C% to 190% of ful), scale 
and readout оп the metel! 

AUDIO CONTROL: Three position 
rotary switch - off, pujse, alarm 

TEMPERATURE: Operational from -20° 
to +5096 

HUMIDITY: < 5% change in reading 
irom 10-95% RH 

SIZE; 12.5" L x 7.5" D x 5.5" H 
including feet and folded handle 
(31.8 х 15.1 х 14.0 са) 

WEIGHT: 7.2 lbs. (3.2 kg) 


SCALER SECTION 


OPERATING MODES: Svitch-selectable 

fcllovs: 

al - continuous counting 

Preset Time - 0.1 to 999.9 піп, іл 

0.1 min. increments, stored in 

тетсгу 

Preset Count - 100 to 999, 000 

counts in 100 count increments, 

tored in memory 

st - Exclusive self-lest of 
scaler operation 

RANGE: 0-9,999,999 counts; 0- 
99, 998. 99 minute 

TIMER: Crystal controllid time 
base vith an accuracy (4 0.05% or 
better, АС or battery jower 

DISPLAYS: Seven decade (ED; indi- 
cator lamps for 'elapsid', 
‘preset’, ‘minutes’ аш! ‘counts’ 

CONTROLS: Four position rotary 
mwitch for mode selection; push 
buttons for count, holil, reset 
and set 


RATEMETER SECTION 


RANGE: 0-1,000,000 СРМ іп four 
linear ranges 

ACCURACY: Within 105 of reading 
between 201 and 100% of full 
scale cn any range 

RESPONSE TIME: Svitch-sPlectable, 
optimized for each range, 9-90% 
of final reading ав #911049: 


METER: Ruggedized, recessed, high- 
torque 1 mA meter with 3.35 inch 
(8.51 cm) scale marked 0-1000 
counts per minute and 0-2.0 
kilovolts, with ‘bat ok’ band 

RECORDER OUTPUT: 1 volt full scale 
into 1 megohm load 

CONTROLS: Seven position rotary 
switch - alarm set, bat., HY, 
Х1000, X100, X10, Xi; rotary 
fast/slow response switch 

SINGLE CHANNEL ANALYZER MODES: 
Selected by front-panel control 
as follows: 

Channel 1: Accepts signals 
vithin the analyzer vindov only 
Channel 2: Accepts signals 
above the analyzer window only 
Out: Accepts all signals above 
the lover level discriminator 

LOWER LEVEL DISCRININATOR: 
Adjustable from < 0.1 to 1 V via 
а turns counting dial 

WINDOW: Adjustable from O to 1 V 
above the lover-level discrimin- 
ator setting via a turns counting 
dial 

PULSE-PAIR RESOLUTION: Typically 
10 usec or less 


2.0 ANALOG (RATEMETER) SECTION 


There аге 4 control switches 
associated vith this section. The 
functions of these controls can be 
Observed on the analog mete! 


2.1 RATEMETER SWITCH 


This switch is the heart of the 
analog controls. It has 7 func- 
tions: 


a) 


b) 


с) 


Alarm Set. In this position, 
the level at which (Ве alarm 
vill enable on all 4 ranges is 
displayed on the analog meter, 
This level is user adjustable 
from 10% to 130% of fall scale 
via the alarm set potentiometer 
found immediately to the left 
of the vords "Alarm бек". А 
small, flatblade screwdriver is 
required for the adjustment. 


Bat. The condition of the in- 
ternal batteries сап Бе 
туей vhen this function is 
selected. А reading yithin the 
"bat. ok" checkband should be 
observed. 


If the unit is not colmected to 
AC pover, and the met(r reading 
is lov or below the jjheckband, 
the instrument  sipuld be 
connected to АС power to 
prevent deep battery (Аясвагде. 


If AC pover із ргевег and the 
reading is below the (НескБапа, 
the unit should be siirviced by 
qualified personnel. 


HY. In this position, the de- 
tector high voltage 1) directly 
displayed on the lever meter 
scale. The high voltige can be 
varied from 400 to 2000/ by 
using the 10-turn IV Adjust 
control. 


Clockwise rotation of the 
control increases thy HY. Тһе 
НУ Adjust control dial ів 
calibrated to the IV itself. 
Multiply the reading on the HV 
Adjust dial by 2 to get the HY 
setting. 


А locking arm on the left side 
of the НҮ Айу} control 
prevents rotation of the 
control. This locking arm пові 
be lifted to turn the dial. 


d) Х1000 through Xi. These 4 
positions are the 4 counting 
ranges of the instrument. When 
taking а reading, be sure to 
multiply the meter reading by 
the counting range setting. 


2.2 AUDIO SWITCH 


The audio switch controls the 
functions cf the internally mounted 
speaker. In the "off" position, 
the speaker is turned off. 


In the "pulse" position, the 
speaker provides an audible "click" 
for each detector event. 


In the ‘alarm" position, the 
speaker produces а loud tone 
vhenever the alarm set level is 
exceeded on any of the 4 counting 
ranges 


2.3 RESPONSE SWITCH 


This svitch controls the response 
time on the 4 counting ranges. The 
fast/slov response time has been 
optimized for each range, аз 


follows: 
Range Response Tine 
Fast 
xi 8 gec. 
x10 1 sec. 
x100 <1 вес. 
Х1000 <1 вес. 
2.4 ANALYZER CONTROLS 


a) Analyzer Svitch, This switch 
works together with the 
threshold and window controls 
to form a single channel 
analyzer with 3 modes of 


operation. 
Channel 1: Accepts signals 
within the analyzer  vindov 


only. 


ы 


e 


di 


Out: Accepts all signals above 
the threshold setting. 

Channel 2: Accepté signals 
above the analyzer vitdov only, 


The threshold control is 
adjustable to accept detector 
signals from < 0,1 te 1V. The 
threshold setting (еіегпілев 
the lowest level of pulse 
heights | counted Бу the 
instrument in the "Channel 1" 

. In con- 
У Adjust 
control, it determines the 
lover-energy cutoff of scin- 
tillation probes. 


Clockvise rotation raises the 
discrimination level. Do not 
rotate this  contr)l fully 
counter-clockwise, jr elec- 
tronic noise may be jjounted by 
the unit. 


The window control im adjust- 
able from 0 to 1V above the 
threshold. Тһе vindiv control 
varies the band (f pulses 
the lover апі upper 
of pulse heights) 
counted in the "Channel 1° 
mode, i Кн х 
аа ааа dn = “сан е 


2" mode. 


Clockwise rotation videns he 
vindoy (Channel 1) or raises 


the Channel 2 discriminator 
level. 


The threshold ani window 
controla are 10-turi) devices 
Like the НУ Adjust control, 
threshold and vindov dials can 
be locked by pushing dovn on 
the arm located to the left 
е of each control. Lift the 
arms up before att(mpting to 
turn the knobs. 


2.5 DETECTOR CONNECTION 


The detector connector is an МНҮ- 
type connector. Always turn the 
pover switch off before removing or 
connecting a detector. 


2.6 STRIP CHART RECORDER 
QUTPUT (REAR PANEL). 


The analog signal observed on the 
meter is also present at the 9-ріп 
"р" connector on the rear panel. 
Pin 1 of the connector із the 
signal, and Pin 6 is ground. Ап 
adjustment for the amplitude of the 
signal is located above the "D" 
connector. It is а single-turn 
device which can be adjusted vith а 
flat-blade screwdriver. Тһе output 
can be adjusted fro» 0 to about 
1.34 for a full-scale reading. The 
output can drive a 1 megohm load. 


2.7 EXTERNAL ALARM OUTPUT 
(REAR PANEL) 


This signal is available at the 9- 
pin "0" connector on the rear 
panel. Pin 4 is the "+ side and 
Pin 5 is the *-* side. Whenever an 
alarm condition occurs, a driving 
Current is available tc enable an 
external alarming device. The out- 
put can source up to 25 mA at 5 
voc. 


Note: The alarm signal available 
at this output is independent of 
the audio control switch al 
setting. 


3.0 SCALER OPERATION 
Digital (Scaler) Section 
There аге опе rotary and 7 


pushbutton switches controlling 
this section. Тһе 7-digit LED 


display shovs all data Associated 
with the use of these controls. 


The scaler rotary switch {з used to 
select one of 4 basic mides. Тһе 
pushbuttons control various 
functions in each mode ag noted. 


3.1 MANUAL MODE 


In this mode, the unit ig used as a 
continuous event  counler, vith 
elapsed time and averagi) CPM also 
available to the user. Тһе 7-digit 
display should read "00" and the 
annunciator lights ‘elgpsed" and 
"counts" should be illuminated when 
this mode is selected. 


To begin counting, reas the 
pushbutton svitch labeled "count". 
The pushbutton vill Illuminate, 
indicating that the unit із 
counting. Counting in the manual 
mode is indefinite. The only vay 
to stop counting is to press either 
the *hold* or ‘reset pijshbuttons, 
ог to turn the scaler гојагу svitch 
to a different mode. 


To stop counting but nct lose the 
data on the display, simply press 
the "hold" pushbutton. Тһе "hold* 
pushbutton will пом illjminate and 
the "count" pushbutton light will 
turn off, “indicating а hold 
condition. The elapsed counts are 
nov frozen on the display. 


When the “hold”  puslbutton із 
pressed a amend Мэн, ве elapsed 7 
time of the count vill be 
displayed. The — ainunciators 


"elapsed' and "minutes! will be 
illuminated. 


To display the ах counta per ., 
minute, press the hole button а 70 
third time. The displaj will shov 
the average CPM to 4 significant 
and the  ajnunciators 
and "minutes! will be 
illuminated. 


In fact, the hold button acts like 


а 3-ровібісі toggle switch: 

alternates among elapsed 2254 
elapsed minutes, and average CPM іп 
that order each time it is pressed. 


To resume counting, 
"count" pushbutton, It will illu- 
minate, and the "hold" pushbutton 
light will turn off, The counter 
vill pick up where it had left off 
when the “hold” pushbutton маз 
pressed. 


press the 


To terminate the present data, 


press the | "гевеї" pushbutton 
svitch. This is а destructive 
reset -- all data is erased, and 


the 7-digit display vill read "00". 
The annunciators "elapsed" and 
"counts" vill be illuminated, 


3.2 PRESET COUNT ХІК MODE 


In this mode, the unit is used as a 
counter that will count until a 
preset number of counts has been 
reached. When this mode із 
cted, the 7-digit display vill 

*0.0* (on pover-up) or the 


been used 

nce pover-up). The annunciators 

"preset" and “counts” vill be 
illuminated. 

The unit vill not count if the 


preset count is 0.0 counts. The 
preset count is entered by using 


the 4 "ве" pushbuttons. | Each 
pushbutton increments the digit 
inmediately above it by опе. If a 


век” pushbutton is kept depressed, 
it vill continuously increment the 
digit above it at & rate of about 3 
times a second. 


The preset count has a range of 100 
%с 999,900 counts in 100 count 
increments. То reset the preset 
Count to 0.0, press the "reset" 
switch. 
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Once the preset count зав been 
determined, counting са! begin. 
Press the pushbutton switch labeled 
‘count’, It vill illuminate, as 
vill the annunciators "elapsed* and 
"соцпів". Тһе unit will count 
until the preset count is reached. 
At this point, the unit vill 
automatically hold the elapsed 
counts (which will be th) same as 
the preset counts). Тһе count 
pushbutton light vill turi off, and 
the hold switch will illusinate. 


To interrupt counting but not lose 
the data on the displa/, simply 
press the "hold" pushbut lon. Тһе 
hold’ pushbutton vill пом 
illuminate and the "count" 
pushbutton light will (urn off, 
indicating a hold conditi(n. 


The elapsed counts are fov frozen 
on the display. нь the "hold" 
pushbutton is pressed a second 
time, the elapsed біле of the count 
vill be displayed. Тһе annun- 
ciators "elapsed" nutes" 
vill be illuminated. 


and 


To display the preset coulits, press 
the "hold" pushbutton a tilird time. 
The  annunciators "prejet" апі 
"counts" will be illumitated, and 
the 7-digit display will show the 
preset count, 


To display the average jounts per 
minute, the hold button a 
The display will show 
je СРИ to 4 significant 


and the anquniciators 
and "minutes" will be 
illuminated. 


In fact, the hold button acts like 
а 4-position toggle switch: it 
alternates among elapsed counts, 
minutes, preset counts, and 
average CPM in that order each tine 
it is pressed. 


To resume 
"count" 


the 
vill 


counting, push 
pushbutton, 1t 


illuminate, | and 
pushbutton light will turn off. 
Counting 4111 resume at the point 
vhere counting vas stopped vhen the 
"hold" pushbutton vas pressed. 14 
the preset count has been reached, 
counting cannot be restarted by 
pressing the "count" pushbutton. 


the "hold" 


То terminate the present data, ог 
to start over after a preset count 
has been reached, press the "reset" 


svitch. This is a destructive 
reset 211 data (except the 
preset count) is erased. The 7- 


digit display will show the preset 
count and the ‘preset* and "counts" 
annunciators vill be lit. 


If reset is pressed a second time, 


the preset count vill also be 
erased. 


3.3 PRESET TIME MODE 


In this mode, the unit is used as a 
counter that vill count until a 
preset time has been reached. When 
this mode is selected, "0.0" (on 
power-up) or the last preset time 
entered vill be displayed (if the 


preset time mode has been used 
since pover-up). Тһе annunciators 
"preset' and "minutes" vill be 
illuminated. 


The unit will not count if the 
preset time is 0.0 minute: The 
preset time is entered by using the 


4 "веб" — pushbuttons. Each 
pushbutton increments the digit 
immediately above it by one. If а 


"set" pushbutton is kept depressed, 
it will continuously increment the 
digit above it at a rate of about 3 
times a second. 


The preset time has a range of .! 
to 999.9 minutes in .1 minute 


increments. To reset the preset 
time to 0.0, press the "reset" 
svitch. 


БИ 


Once the 
determined, 


preset tine has 

counting саз begin. 
Press | the pushbutton | labeled 
"count". It vill illuminate, as 
will the annunciators “elapsed” and 
‘counts’, Тһе unit vill count 
until the preset time is reached. 
At this point, the dnit will 
automatically hold the elapsed 
counts. The count pushbulton light 
vill turn off, and the hold 
pushbutton vill illuminati, 


been 


To interrupt counting but not lose 
the data on the display, simply 
press the "hold" pushbut;on. Тһе 
"hold" pushbutton vill пої illumin- 
ate and the "count" pushbutton 
light vill turn off, indicating а 
hold condition, The elapijed counts 
are пом frozen on the disijlay. 


When the ‘hold* pushbutton із 
pressed a second time, е elapsi 


time оі the count vill be 
displayed. The | anjunciators 
"elapsed" and ‘minutes" vill be 
illuminated. 


To display the preset time, push 
the "hold* pushbutton a third time, 
The  annunciators "preset" and 
"minutes" vill be illumijjated, and 
the 7-digit display will shov the 
preset time. 


To display the average (unts per 


minute, press the hold button a 
fourth time. The display will shov 
the average СРИ to 4 significant 
figures, апі the  amnunciators 
"counts" and “minutes” will be 
illuminated. 


In fact, the hold button acts like 
а 4-position toggle sv tch: it 
alternates among — elapsyd counts, 

apsed minutes, preset time, and 
average CPM in that order each time 
is is pressed. 


To resume counting, push the 
"count" switch. It will illu- 
minate, and the "hold* svitch light 


vill turn off, The counter vill 
resume at the point vhere counting 


а stopped when the "hold" switch 
vas pressed. If the preset time 
has been reached, the counter 


Cannot be restarted by pressing the 
"count" switch. 


To terminate the present data, or 
to start over after a preset time 
has been reached, press the ‘reset* 


svitch. | This is a destructive 
reset -- all data (except the 
preset time) is erased. Тһе 7- 


digit display will show the preset 
time and the "preset" and "minutes" 
annunciators vill be illuminated. 
To erase the preset time, press the 
reset pushbutton a second tim 


3.4 TEST MODE 


In this mode, the unit performs a 
melf-test on all scaler controls. 
This test ensures that all 
switches, digits, annunciators, and 
timers for the scaler are operating 
properly. 


When the "test" mode is entered, 
the display vill read "8888888" for 
about 2 seconds. Next, the "count" 


and "hold" pushbutton lights, the 
apsed*, "counts", and 

* annunciators, and two 
points оп the 7-digit 


vill be illuminated for 2 
The user should watch for 
lights or missing segments 


missing 
On the display during this part of 


the test. 


The test continues as th 
"01" is display 
that the user is to depress the 
rightmost Pushbutton switch, 
If the svitch is good, the display 
vill read "02", This also indi- 
с: that the user is to depr 


nuni 
This indicates 


the second from the right "set" 
pushbutton svitch. This sequence 
will be repeated all the хау 


through the count svitch ("07"). 
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The "count" and "hold" jushbutton 
lights vill be illuminates when the 
user is required to press them. 
They should turn off whel! pressed. 
This test informs the цве) that all 
pushbuttons are operating properly. 
After the "count" pushijutton is 
pressed, the 7-digit display vill 
reset to "00", and thi) "count" 
svitch will flash at š rate of 
about 4 times a песо This 
prompts the user to stalt up the 
timer test by depressing the 
"count" pushbutton svitih. | The 
"elapsed" and "minut anqun- 
ciators vill illuminate, nd the 7- 
digit display vill Беботе a 1 
minute timer, incrementijig in 201 
of a minute. Тһе usir should 
compare the scaler tineljase to a 
Кпомп reference, 


The timer vill then court to 1.00 
minutes and pause. | Ajain, the 


"count" pushbutton vill flash at 
about 4 times a second. If de- 
sired, this pushbutton сап 


depressed to start the self-test 


3.5 NOTES ON SCALER OPERATION 


a) Whenever the mode ip changed 
via the "всаїег" rotary switch, 
the unit automatically engages 
the mode indicated by the 
switch position. | Any data 
(except preset time and preset 
count) accumulated іп the 
present scaler mode is lost. 
The nev mode vill |е engaged 
immediately even if the unit is 
in the middle of a count. 


b) The ‘hold" and "reset" 
pushbutton svitches have been 
debounced. | This means that 
these switches must be first 


depressed then  rejeased in 
order for them to function a 
second time. Тіїв helps 


prevent 
data. 


accidental loss of 


с) In order for the scaler to 
count, the ratemeter avitch 
Must be in one of the 4 
counting ranges (Х1000 through 
xi. 


d) The analyzer determines vhat is 
counted by the scaler. With 
the analyzer in "Channel 1" 
mode, the scaler vill count 
only pulses within the analyzer 
window. Thus, the scaler сап 
be used as а poverful single- 
channel ana-lyzer. 


4.0 POWER REQUIREMENTS. 


The labtech can be operated from 2 
ромег sources: АС line or bat- 
teries. Battery pover vill auto 
matically engage vhen AC pover is 
interrupted. 


4.1 АС POWER 


The AC cord receptacle/fuse holder 
can be found on the rear panel of 
the labtech. It will accept a 
standard СБА North American pover 
cord (supplied). Also on the rear 
panel: ig а  110Y/220V voltage 
Selector switch. This svitch сап 
be easily changed with a small, 
flat-bladed screvdriver. The arrov 


indicates the voltage setting. 
4.2 FUSE 
Fuse type: BUSS БИА-1/4 or equiva- 


lent 


To check or replace a fuse, remove 
the pover cord from the AC cord 
receptacli Gently pry out the 
fuse holder vith a small, flat- 
bladed screwdriver by rocking the 
screwdriver back and forth along 
the bottom edge of the holder. 


із 


The holder contains 2 fujes 
rear fuse is the active fuse; the 
front is a spare. Тһе juseholder 
snaps into place by pressing on it. 


The 


4.3 BATTERY POWER 
Battery type: (2) 6V, 1 amp-hour 


sealed rechargeable 
gelled cells 


With fully charged Бабе ев, the 
labtech vill provde 8 hours of 
continuous service. Тһе circuitry 
of the labtech has been designed to 
get the longest life possible from 
the rechargeable batterijs, Тһе 
following information lind sug- 
gestions vill help ensure that the 
user will get optimum service from 
the batteries; 


a) Recharging occurs wher the unit 
is connected to AC |юмег via 
the pover cord. he front 
Panel pover switch can be i 
the топ" or "off" position as 
charging vill occur (m either 
mode. 


The circuitry has been designed 
io prevent overcharging from 
continuous AC usage. Discharg- 
ed batteries require арргох- 
imately 16 hours to recharge. 


b) When a check on thi battery 
condition (accompliiihed by 
rotating the ratemetir svitch 
to the "bat." position) resulta 
in a reading at the pottom of 
the "bat. ok" chectband or 
lover cn the meter it із 
recommended that the unit be 
connected to АС ромеї as soon 
as possible, Continually deep- 
discharging gelled gell bat- 
teries can shorten their useful 
life 


с) The internal 
serve as а 
Баскир. 


batter les 
pover 
If a pover 


also 
failure 
failure 


occurs while the unit is in 
operation, a smooth transition 
occurs between the AC line 
pover and the battery pover. 


4.4 BATTERY REPLACEMENT 


Gelled cell batteries can provide 
2-4 years service under normal use. 
A battery which fails to hold a 
sufficient charge should һе 
replaced. It is best to replace 
both batteries of the pair since 
the life expectancy of each is 
about the same. 


Procedure: 

1) Turn off and unplug the 
instrument. 

2) Remove the top cover of the 
labtech by removing the 4 
screve (2 on each side) that 
secure it. 


3) Remove the bracket that secures 
t 
the 
nutdrive: 

4) Disconnect the slide-on ter- 
minals from the batteries. 
Remove old batteries 

5) Install new batteries. Connect 
the red wire to the "+" 
terminal of one battery, and 
the black wire to the '-* 
terminal of the other. Connect 
the yellow wire with 2 slip-on 
connectors to the remaining 2 
battery terminals. 


6) Reverse steps 2) and 3) to 
finish the installation. 
s. сит он 


The Bicron labtech consists of 3 
interconnected printed circuit 
boards. Each board incorporates 
different building blocks that make 
up a whole system. 
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3.1 POWER SUPPLY 


This circuitry is contained on the 
large, main circuit board mounted 
in the bottom half of the 
instrument. Page 1 cf the sche- 
matic diagram shovs the circuit 
design. 


The pover supply is divided into 
two sections: а %14У supply which 
recharges the gelled cell batteries 
and а “ЗУ supply which povers the 
rest of the instrument. Тһе «14V 
supply is both voltage and current 
limited to provide maximum battery 
life. 


The 9144 supply is present vhenever 
the unit ig connected to AC power. 
It recharges the batteries in a vay 
recommended by gelled cell battery 
manufacturers. 


The «5V supply is “жи whenever 
the main power on/off switch 
(located on the front panel) із 
turned оп. Both supplies аге 
feedback regulated. 


5.2 ANALOG RATEMETER 


This circuitry is also fobnd on the 
main circuit board. All of its 
controls are mounted on a circuit 
board immediately behind the front 
panel, The 2 boards are inter- 
connected by a 28-рїл ribbon cable 


assembly. Page 2 of the schematic 
diagram shows the circuit design. 
There are several components 
associated with the ratemeter 
circuitry: 

-A feedback-regulated, electroni- 


cally stabilized high voltage 
supply for the detector potential. 
Additional circuitry provides HV 
readout on the meter scale, 


-A linear charge pump ratemeter 
which converts the detector pulses 
to a count rate reading on the 
calibrated meter scale, — Also 
included is automatic and manual 
time constant selection. — All 
circuitry is temperature com- 
pensated. 


“Ап audio section for individual 
pulse counting and adjustable 
alarm. 

ТА single channel  pulse-height 
vith three operating 


5.3 DIGIT 


This circuitry is contained on а 
second circuit board behind the 
front panel. А11 of its controls 
are mounted on the board as 
the analog ratemeter's controls. 
The 2 boards are interconnected by 
tvo 24 ріп header/top entry 
connectors. Page 3 of the sche- 
matic diagram shows the circuit 
design. 


At the heart of 
circuitry is the popular 8085 
microprocessor. А CHOS version із 
used to conserve battery power. It 


the digital 
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controls the operation of the 
scaler by: 
-monitoring the scaler rotary 
switch, 


"monitoring all pushbutton switch- 
es. 


-controlling all annunciator 
lights. 
-controlling the 7-digit LED 
display, 


-controlling the internal timer. 
-maintaining all data in memory. 


The system contains 8К of ROM, 1/4К 
of RAM, and employs 22 1/0 control 


lines as vell as 1 programmable 
timer. 

6.0 CALIBRATION 

The | instrument із calibrated 


electronically using а variable 
frequency pulse generator. The 
calibration pots are located on the 
Tear panel of the instrument. 


A detailed calibration procedure is 
part of the QC Acceptance Procedure 
found elsewhere in this manual. 
Recalibration is required after 
servicing and at the regular 
intervals vhich may be specified by 
appropriate regulatory agencies, 


BICRON GC ACCEPTANCE PROCEDURE HUMBER 1031930 


MODEL: АВТЕСНТИ 


WARNING: This procedure should be performed only by qualified personnel since 
AC line voltage is present inside the unit. 


L 


Remove the top cover of the instrument, Perform a visual inspection of 
the finished product. 


Remove the fuseholder from the rear panel. Install tvo each Buss GĦA 1/4 
amp (or equivalent) fuses and replace holder. Set the pover voltage 
selector switch to 110V by lining up the arrow on the svitch vith the 
number "110", 


Disconnect the 28-pin гіббоп cable connector from its socket on the main 
board. Disconnect the red vire from the "+" terminal of the 6V battery 
it is connected to, (Do not allow the 28-ріп ribbon cable connector or 
the red vire to make contact with the rest of the unit). Connect a test 
clip lead from either side of R68 (470K ohm resistor) on the main board 
to ground. Inspect all AC power wiring between the rear panel and the 
main PC board. Connect the unit to AC pover via the pover cord connector 


on the rear panel. Perform the follcwing tests and calibrations to the 
power supply: 


а. Turn the main pover switch located on the front panel off. Connect а 
voltmeter betveen the disconnected red wire and ground. Turn the 
main pover svitch on. | Adjust R3 ithe SK ohm 214У adjustment 
potentiometer) until the voltmeter reads 13.95 +/- 0.19. 


b. Turn the main pover switch off. Connect a fused ammeter betveen the 
disconnected red vire and the battery terminal which contains a 
black vire from the main board. Turn the main pover switch back on. 


А reading of 110 mA */- 201 should be observe Disconnect the 
ammeter vhen finished. 


C. Leave the main power svitch on. Connect а voltmeter from the +5V 
supply to ground. Adjust НЫ (the SK ohm +SV adjustment 
potentiometer) until the voltmeter reads 5.00 +/- .1V. 


d. Turn the main pover svitch off. Тһе +59 supply should discharge to 
near OV. Now connect the voltmeter again to the +14V supply. А 
reading approximately .2 - .5Y higher than the calibrated value 
should be noted. This is normal and is due to the fact that the 
batteries have been removed from the circuit. The purpose of this 


test is to observe that the +14V is present regardless of the state 
of the main pover switch. 


е. Remove all test equipment and clip leads. Reconnect the 28-ріп 
ribbon cable connector to its main board socket, and reconnect the 
red wire to the "+" battery terminal. Turn the main pover switch 
back on. бопе annunciator lights should illuminate, and the 7-digit 
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4. 


1. 


14 the batteries have a sufficient charge, 14 


b. 


d. 


LED display should also illuminate. This test checks to see that +5V 
is reaching the circuit boards mounted to the front panel. 


Leave the main pover switch on. Remove and reconnect the АС pover 
Cord from the unit a few times, After doing this, keep the АС pover 
cord disconnected. Rotate the scaler rotary switch and observe that 
the annunciator lights change each time you turn the svitch, This 
test іш to see that the batteries automatically take over whenever 
the АС power is removed from the unit, NOTE: If the batteries are 
discharged, this test лау fail, Recharge the batteries cvernight by 
connecting the unit to AC pover, and then repeat the test. 


Perform the folloving tests and ca. 


Turn the main pover switch off. Mechanically zero the analog meter 
via the zero adjustment screv located immediately above the main 
pover svitch. 


Turn the main power switch on. Turn the ratemeter control switch to 
the *X1000" position. Connect a voltmeter betveen pins 1 and 6 on 
the 9-ріп *D* connector located on the rear panel. With a flat- 
bladed screwdriver, turn the recorder full-scale adjustment 
potentiometer located on the rear panel fully clockwise. Adjust 845 
(SOK ohm zero potentiometer) until the voltmeter reads 1.0 + 2,5/-1.0 
түр. 


Turn the ratemeter control svitch to the "НУ" position. Connect а 
high voltage measuring device vith an impedance greater than аг equal 
io 1000 megohms betveen the detector connector center pin on the 
front panel and ground, Turn the НУ adjust control on the front 
panel until the dial reads 500. (Note: If the НУ adjust control 
vill not turn, lift up the locking arm located on the left side of 
the knob). Adjust R71 (SOK ohm НУ calibration potentiometer) until 
the high voltage measuring device reads 1000 VDC +/- 3%. 


Leave the ratemeter control switch in the "НУ" position. Adjust ВАЗ 
{500 chm span робепбїолебег) until the analog meter on the front 
panel reads 1.0 КҮ on the lover scale. То test linearity, turn the 
НУ adjust control until the dial reads 1000 (fully clockwise). Тһе 
analog meter should read 2.0 kV +/- 5%, Turn the HY adjust control 


until the dial reads 200. Тһе analog meter should read 0.4 kV +/- 
5%. 


Turn the ratemeter control svitch to the "bat." position. For fully 
charged batteries a meter reading near full scale should be observed. 
NOTE: If the batteries are discharged, this test may fail. Recharge 


the batteries cvernight by connecting the unit to AC pover, and then 
repeat the test, 


Turn the ratemeter control svitch to the "Х1000" position. Turn the 
response svitch to the "alov" position. Turn the analyzer switch to 
the "out" position. Turn the audio switch to the "alarm" position. 
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Adjust the alarm set potentiometer on the front panel until 16 points 
around the 12 o'clock position. Connect a variable frequency pulse 

ator between the test point on the main board and ground. The 
point is located above D7 and 08, and to the right of U3, an 
HC3302BCPDS integrated circuit, on the main printed circuit board. 
Slovly increase the frequency of the pulse generator until the 
speaker indicates an alarm condition. Carefully note the exact scale 
reading at vhich the alarm condition occurs. Turn the ratemeter 
control switch to the “alarm set* position, Adjust 853 (SOK chm 
alarm set calibration potentiometer) until the meter reading is the 
same as the one noted above. То test linearity, adjust the alarm set 
potentioneter on the front panel until the analog meter indicat 
full. sca! Turn the ratemeter control switch to the "Х1000" 
position, and increase the frequency of the pulse generator until an 
alarm condition occurs. Note the analog meter reading. It should be 
vithin 5X of full sci Repeat this last test for alarm settings of 
50% and 20% of full scale on the analog meter. Each result should 
yield an alarm condition within 5% of the alarm set point. 


g- Turn the ratemeter control svitch to the ‘alarm веб" position. 
Connect a voltmeter betveen pins 1 and 6 on the 9-рїл "D" connector 
located on the rear panel. Adjust the alarm set potentiometer on the 
front panel until a reading of full acale is observed. Turn the 
recorder full-scale adjustment potentiometer on the rear panel fully 
clockvii The voltmeter should read 1.30 +/- .15V. Adjust the 
recorder full-scale potentiometer until the voltmeter reads 1.00 +/- 
„05Ү. То test the linearity of the recorder output, turn the alarm 
set potentiometer on the front panel to read 70% of full scale on the 
analog meter. The voltmeter should read .700/ +/- 5%, Repeat this 
test for 30% of full scale. Тһе voltmeter should read .300V +/- 5) 
Leave both the recorder full scale adjustment and alarr set 
Potentiometer at these settings. 


h. Turn the control svitch to the "Х1000" position. Connect a voltmeter 
between ріпа 4 and 5 on the S-pin "0" connector located on the rear 
panel. Connect а 15 ohm resistor across these two ріпа, Turn the 
audio switch to the "alarm" position. Increase the frequency 
generator until an alarm condition occurs, The voltmeter should read 
5.09 +/- Sk. Decrease the frequency generator until the alarm 
condition ceases to exist. The voltmeter should read near OV, 


Perform а CPM calibration, as follow: 


а. Turn the response svitch to the ‘slov" position. Turn the audio 
svitch to the "off" position. Turn the analyzer switch to the "out" 
position. Turn the ratemeter control svitch to the "Х1000" position. 


b. Reconnect the variable frequency pulse generator between the test 
point and ground. Adjust the frequency of the generator to the value 
required to calibrate the unit at BOX of full scale on the analog 
meter, (Value listed in Table 1-1). 


с. Adjust R37 (the SK ohm Х1000 calibration potentiometer) until the 
analog neter reads 60% of full scale. 
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6. 


т 


d. Readjust the frequency of generator to the value required to 
calibrate at 20% of full scale on the analog meter (Value also listed 
in Table T-1). 


е. Note the analog meter readings from Steps c and d on a Certificate of 
Calibration. 


1. Similarly, calibrate the X100 range, using R35 (the SOK ohm X100 
calibration potentiometer); the X10 range, using R33 (the OOK ohm 
X10 calibration potentiometer); and the Xi range, using 831 (the 5 
megohm ХІ calibration potentiometer). 


g. Leave the pulse generator connected vhen calibration is complete. 


TABLE T-1 

Pulse Generator Simulated Acceptable Meter 

Range Qutput (Hz) Cpu Reading (CPM) 
х1000‹80%) 13,330 не 800, 000 720,000 - 820,000 
X1000(201) 3,330 На 200,000 180,000 - 220,000 
¥100(80%) 1,330 на 80, 000 72,000 - 80,000 
X100(202) 333 Hz 20,000 18,000 - 22,000 
X10(802) 133 не. 8,000 7,200 - 8,800 
¥10(20%) 33.3 На 2,000 1,800 - 2,200 
X1(80%) 13.3 Hz 800 720- B80 
X1(201) 3.3 Ez 200 180 - 220 


Ноќе: The values са this table may not corr 
Bicron or competitive models. 


Turn the response switch to the ‘fast’ position and the ratemeter control 
switch to the "X:000" position. Vary the frequency of the pulse 
generator and switch between "fast" and "alow" to check the operation of 
the response switch. Repeat the test for the X100, X10 and X1 positions. 
Leave the pulse generator connected. 


Test the audio circuit, as follovs: 


а. Turn the audio switch to the "оп" position and check to see that the 
audio functions on all 4 counting ranges (Х1000 through Xl) using the 
pulse generator. Тһе audio should be silent vhen the ratemeter 
control svitch is in the "alarm set’, "bat." and "НУ" positions. 


b. Turn the ratemeter control switch to the "alarm set" position, and 
set the analog meter to alarm at full scale vith the alarm set 
potentiometer. Turn the audio svitch to the "alarm" position. Using 
the pulse generator, observe that the speaker alarms at full scale on 
all 4 counting ranges (Х1000 through X1). 
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9. 


Test the analyzer circuit, as follow: 


Set the threshold control dial to 100. Set the vindow control dial 
to 300. (Note: If either of the controls vill not turn, lift up the 
locking arm located on the left side of either contrcl). Turn the 
analyzer control switch to the "out" position. 


Connect a variable amplitude, variable frequency, negatiye-going 
pulse generator betveen the test point and ground. Turn the 
ratemeter to the "1000" ог "Х100" range, and adjust the frequency of 
the pulse generatcr unti a usable reading (around 50% of full scale 
оп the analog meter) is observed. Note ihe value of the reading. 
This frequency vill remain constant throughout this test. 


Decrease the amplitude of the pulse ge 
analyzer switch to the "Channel 1" position. Slowly incr 

amplitude of the pulse generator until the reading noted above is 
observed on the analog meter. This should occur suddenly. The pulse 
generator's amplitude has just exceeded the threshold control setting 
at this point. Turn the analyzer control svitch to the “сай! 
position. Тһе same analog meter reading should be observed. Turn 
the analyzer control switch to the ‘Channel 2" position. Тһе analog 


meter should read near zero. Return the analyzer switch to the 
"Channel 1" position. 


Again slovly increase the amplitude of the pulse generator until the 
analog meter reads near zero. This also should occur suddenly. Тһе 
pulse generator's anplitude has just exceeded the vindoy control 
setting at this point. Turn the analyzer switch to the "Channel 2" 


position. The analog seter reading should increase to the reference 
value noted at the beginning of the test. 


Test the scaler section as follovs: 


a 


b. 
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Connect a frequency counter between pin 37 of 017, ап МАОСВ5А 
integrated circuit, and ground. A frequency of 3.000 MHz +/- 0.05% 
should be observed. 


Connect a variable frequency pulse generator between the test point 
and ground. Turn the ratemeter control switch to the “X1000" 
position, Turn the analyzer control switch to the "ош" position. 
Turn the audio control switch to the "off" position, Set the 
frequency of the pulse generator so that a reading of full scale 
11,000,000 СРМ) is observed on the analog meter. 


Turn the scaler control switch to the preset time position, Set the 
preset tine for 1.0 minutes, and start the counter. (Note: Refer to 
the section that explains the use of the scaler, found elsewhere in 
this manual, before performing this test). When the preset time has 


been reached, the reading on the 7-dig:t LED display should be 
1,000,000 СРИ +/- 10%. 
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10. 


и. 


12. 


d. Turn the scaler сспігої switch to the "manual" position, Verify that 
this mode operates correctly by following the instructions for the 
vse of the manual position, found elsevhere in this manual, Repeat 
for the "preset count" and "test* modes. 


Attach a probe to the unit's detector connector, observing the proper НУ 
precautions for the probe. Place the probe near an appropriate check 
Source and turn the ratemeter control switch to the *Х1000" position. А 


meter reading should be observed. Repeat this test for the 91100), 
"x10", and "ХІ" ranges. 


If applicable, test tc ensure that any options in the unit operate 


correctly (refer to the appropriate manual sections for the operation of 
the options). 


Turn the instrument off and remove the probe and all test equipment. 


Replace the top cover, | Complete, date and sign s Certificate of 
Calibration. 
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SPARE PARTS LIST 
BICRON labtech 


SCHEMATIC SYMBOL DESCRIPTION FART NO 


s===============s== ====== 


Main PC Board Assembly 1031010 
на И ana tis 

съ Capacitor, 4700 uF, 25 V гі. 9224761 
c2 Capacitor, 52 uF, 16 V tan. 9235362 
53,с10 Capacitor, 150 pF, Ceramic 9201511 
C4,CS,C5,C13,C30 Capacitor, 55 uF, 10 V tan. 9233361 
C8,C28,C29 Capacitor, | .001 uF, 3 kV cer. 9201022 
с? Capacitor, «001 uF, Film 9211021 
с11 ,с14,с35 Capacitor, .01 uF, Film 9211081 
сї2 Capacitor, +0033 uF, Fila 9213321 
С16,С18,С22,С27 Capacitor, 22 uF, Film 9212241 
С17,С21,С24,С51 Capacitor , +047 uF, Film 9214751 
сі? Capacitor, 1 uF, 10 V tan. 9251051 
с20 Capacitor, 2.2 uF, 10 V tan. 9222: 
C25 Capacitor, 200 pF, М750 cer. 9202011 
с25,с26 Capacitor, .01 uF, 3 kV cer. 9201052 
c32 Capacitor, | 0.1 uF, Film 9211041 
01-05 Diode, 144001 9600905 
06-015,016-025 Diode, 144148 9600904 
014,015 Rectifier, 2 ку PIV 9500001 
L1 Inductor, 500 ин 9500402 
01,05,05,08 Transistor, 244124 9510901 
02,07 VMOS FET, VNLOKMA 9610003 
04 Transistor, 2М4057 9810 
dé Transistor, 244126 9510002 
R1L,R14,R19,R23,R27, Resistor, 10k, 1/4н, 5% 8110024 
828,572 
R2,R10 240 ohm, 1/4н, 5% 8124004 
R3,R11 Sk 9395023 
R4, R12 Resistor, 100 ohm, 1/4w, 5% 8110004 
RS Resi stor, 8.2 ohm, i/4«, 5% 8106284 
Ré,RS9,R46,RSS,RS6, Resistor, 1 meg, 1/4w, SX 8110042 
RS7 
R7,R24,R26,R40,R65 Resistor, 100k, 1/4w, 5% 8110054 
яв Resistor, 47 ohm, 1/4w, 5% 8104704 
89 Resistor, +22 ohm, iw, 10% 8800281 
R1S,R29,R&2,R&4 Resistor, 47k, 1/4н, 5% 8147024 
R20,R21 Resistor, 4.7к, 1/4w, 5% 8147014 
R22 Resistor, 10k, 1/44, 1% 8510024 
R25 Resistor, 274k, 1/4, 1% 8527854 
R30 Resistor, 10 meg, 1/4w, 1% 8510051 
R31 Trimpot, 5 meg 9595051 
232,252 Resistor, 1 meg, 1/44, 1% 3510044 
R33 Trimpot, Sook 9595041 
R34 Resistor, 100k, 1/44, 1% 8510034 


-il> 


8325,845 
R36 
R37 
R38, Roe 
842,547 
ваз 
R44 
R48 
RSS 
254,560 
вза 
RS? 
ке 
ROS 
ва? 
873 


RN 


с? 


024-050 
051-074 


R14 
18,851 
R41 
R49 
R50 
R70 
R71 


SWE, sw? 
SW10-SW13 
3414 


Trimpot, зок 

Resistor, 10k, 1/54, 1% 
Trimpot, 5k 

Resistor, 470k, 1/44, 5% 
Resistor, 4.99%, 1/4, 
Trimpot, 500 ohm 

Resistor, 249 ohm, 1/4, 1% 
Resistor, 750k, 1/44, 1% 
Trimpot, 50k 

Resistor, 49.9к, 1/4ш, 
Resistor, 1000 meg, 
Resistor, 499k, 1/4ы, 
Resistor, 150k, 1746, 
Resistor, 580 ohm, 1/4w, 
Resistor, 2.7k, 1746, 


Resistor, 200k, 1/4ы, 
Res. Network, 7 х 220k 


Transformer, Р80-428 
Transformer, M8149 


Voltage Regulator IC, LM317T 


Int. Ск. MCS302PDS 
Int. МС14538ВСРО5 
Int. МС14095ВСРО5 
Int. САЗ16ОВЕХ 
Int. СО4016ВЕХ 


Switch РС Board Assembly 


Capacitor, 0.1 uF, Film 


LED Display, 7-segment 
LED Indicator 


Resistor, 10k, 1246, 1% 
Resistor, 4.99, (1748, 1% 
Resistor, 981 chm, 1/4w, 1% 
Resistor, 121k, 1/4н, iX 
Trimpot, Бок 

Resistor, 150k, — 1/4н, 1% 
Trimpot, Sok 

Sounder 

Switch, Rotary, 3 pos. 
Switch, Rotary, 7 pos. 


Switch, Pushbutton, w/Red Button 
Switch, Pushbutton, with Red LED 
Switch, Pushbutton, White Button 


Switch, Rotary, 4 ров. 
Header, 24-pin 
Socket, Right Angle, 15-ріп 


Ribbon Cable, 28-pin to 28-рїл 


== 


2295031 
8510024 
9295021 
8147034 
8549914 
9295011 
8524904 
8575034 
95950: 

8543924 
8810071 
8549934 
81150 

8156004 
8127014 
8520034 


8822031 


9500095 
9500001 


9640005 
96400) 
96500. 
9650001 
9640001 
76500 


1031020 


9211041 


9680091 
96800 


85100: 
8549914 
85681: 
85121: 
93950: 
8515034 
9395031 


9720001 


9560092 
9540009 
95500: 

9550065 
9550005 
9560010 


9780007 
9780008 
9801005 


C34 
css 
сза 
с37,сза 
559-644 


055-058 
99-016 


В74,875 
В76-878 


Micropracesser PC Board Assembly 105 


то 


Capacitor, 401 uF, Film 9211051 
Capacitor, 150 pF, Ceramic 9201611 
Capacitor, 2.2 uF, 10 У tan. 9232851 


Capacitor, 22 РЕ, Ceramic 9202201 
Capacitor, 55 uF, 10 V «ап. 92 23 


Diode, 1ма148 9500004 


Tra 


2N4124 9510001 


. 100 ohm, 1/4ы, 5х 8110004 


„Вад, Re 4.7к, 1/44, 5% 8147014 


RBS, REG,RIS,RIS-RIF 


R79 ,RB1,RB3,RSS,RB7,Resistor, 200 chm, 1/4«, 5% 8120004 
нв? 
R90,R91 Resistor, 47k, 1/4ы, 5% Нав зи 
R92 Resistor, 10k, 1/4и, 5% 8110424 
R94 Resistor, 100k i/4«, 5% 8110054 
ROS Resistor, 1 meg, 1/44, 5% 8110044 
R100 Resistor, 200k, 1/44, 1% 8520 
RN2-RNA Res. Network, 7 x 220k 8822051 
шо Display Driver/Counter IC, ICM72089450004 
Uii,ui2 Int. Ckt., | MCi4S32BCPDS 9650008 
913,021 Int. Ckt., | MC74HC4040NDS 9650009 
шачла Int. Ckt.,  MC74HCOONDS 9650010 
шт Microprocessor ІС, MSMBOCBSARS 9450007 
ців TO/RAM/Timer IC, MSMB1CSSRS 9650011 
uis Int. Ckt., | MC7AHCSAZN 9550005 
020 Int. Ckt., | МС74НС139М06 9650012 
uz2 Int. Ckt., | MC74HCO4NDS 9650015 
425 Programmed EPROM, Labtech Ver, 1.1955001 
хі Crystal, 8.0000 МНЕ, МР-1 9729001 
Connector, 24-ріп 9780001 
Connector, 20-pin 97Е0009 
Front Panel Assembly 1971080 
мі Meter 
15,817 Potentiometer ,5K 10-turn 9385021 
ва? Potentiometer ,50K 10-turn 9385081 
sw2 Switch, Power Оп-066 9550006 
sus Switch, Rotary, 2 pos. 9560011 
Display Window, Red 9100080 
МНУ Connecter 9782001 
Wiring Harness 9801007 
Spacer, 1/4 hex 6-52х1.25 9970005 
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FL 
Res 


вні 


вті,вт2 


Bushing 9970606 


Bezel 9975008 
Panel Bezel 9972009 
Rear Panel Assembly 1031050 
— I i 
Fuse, 1/4 A 3750001 
Potentiometer,20k 9382031 
Switch, Voltage Selector 9550007 
Line Cord Receptacle 9760002 
Connector, 9-ріп 0, female 9780004 


Panel Bushing with Nut 9970012 


9100094 


Miscellaneous 


Battery, 6V, 1Ah rechargeable 
Bottom Housing, Painted 

Side Extrusion 

Cable, Probe, МНУ-МНУ, Sé-inch 
Power Саға 

Battery Support Bracket 

Rubber Bumper 

Tip-Up Foot 

Manual, Instruction 

Spare Parts List 

Schematic Circuit Diagram 

QC Acceptance Procedure 


Part No. 1031910 
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SPARE PARTS LIST 
BICRON labtech with RS-232 optica 


SCHEMATIC SYMBOL DESCRIPTION 


сі Capacitor, 4700 uF, 25 V elec. 
c2 Capacitor, | 33 uF, 16 V tan. 
C3,C10 Capacitor, 150 pF, Ceramic 
C4, CS, C6,C13,C30 Capacitor, 55 uF, 10 V tan. 
св,с28,с29 Capacitor, «001 uF, 5 КУ cer. 
сө Capacitor, „001 UF, Film 
С11,С14,С52 Capacitor, 401 uF, Film 

C12 Capacitor, 0053 ЦЕ Film 
C16,C18,C22,C27 Capacitor, Film 
C17,C21,C24,C31 Capacitor, Film 

сі Capacitor, 10 V tan. 
C20 Capacitor, 10 V tan. 
c23 Capacitor, М750 cer. 
с25,с26 Capacitor, 3 kV cer. 
C32 Capacitar, Film 
01-05 Diode, 1N4001 
06-015,0р16-025 Diode 184148 

014,015 Rectifier, | 2 kV PIV 

ы Inductor, 500 uH 
01,05,05,08 Transistor, 244124 

02,07 VMOS FET, Умгокма 

04 Transistor, | 284027 

[^ Transistor, | 284128 
R1,R16,R19,R25,R27, Resistor, 10k, 1/4u, 5% 
R28,R72 

R2,R10 Resistor, 240 ohm, 1/4ш, SX 
RS,R11 Trimpot, Sk 

RA,RI2 Resistor, 100 ohm, 1/4ш, 5% 
RS Resistor, 8.2 ohm, 1/4«, 5% 
Ré,R39,R46,R55,RS6, Resistor, 1 meg, 1⁄4w, 5% 
R57 

R7,R24,R26,R40,R65 Resistor, 100k, 1/44, 5% 
вв Resistor, 47 ohm, 1/48, 5% 
R? Resistor, +22 ohm, iw, 10% 
R1S,R29,R62,R64 Resistor, 47k, 1/4ы, 5% 
R20,R21 Resistor, 4.7k, 1/24, 5% 
R22 Resistor, 10k, 1/4«, 1% 
R25 Resistor, 274k, 1/44, 1% 
R30 Resistor, 10 meg, 1/48, 1% 
R31 Trimpot, 5 meg 

R32,R52 Resistor, 1 meg, 1/44, 1% 
RSS Trimpot, 500k 

R34 Resistor, 100k, 1/4ы, 1% 


заа 


Microprocessor РС Board Assembly 1021032 
C34 Capacitor, uF, Film 9211031 
css Capacitor, PF, Ceramic | 9201511 
C36 Capacitor, uF, 10V tan. 925223) 
C37,C38 Capacitor, 22 pF, Ceramic | 9202201 
ст9-с46 Capacitor, 55 ЧЕ, 10 V tan. 9255541 
055-040 Diode, 1N4148 9600094 
99-017 Transistor, 2М4124 9610001 
018 Transistor, | 2N4125 96100 
874,875 Resistor, 100 chm, 1/4н, SX 81100 
R76-R78 ,R80 ,R82,RB4 Resistor, 4.7k, i/4w, 5% 81470 
RSS, RB8, R93, R96-R99 
R79 ,RB1 ,RE3, RBS, R87 ,Resi stor, 200 ohm, 1/4ы, 5% 8120004 
нв? 
R90,R91 Resistor, 47k, 1/4, 81470: 
R92,R101,R104 Resistor, 10k, 1/40, 81100) 
R94 Resistor, 100k, 1/44, 81100: 
RIS Resistor, 1 meg, 1/4ы, 81100. 
R100 Resistor, 200k, 1/4ш, 85200: 
R102,R10z Resistor, ik, 1/4, 8110014 
RN2-RNG Res. Network, 7 х 220k 8822031 
шо Display Driver/Counter IC, ICH72089650006 
Ut1,U12 Int. Ckt., | МС145328СРО5 96500. 
U13,U21 Int. Ckt., | MC74HC4040NDS 9650009 
014-016 Int. Ckt., | MC7AHCOONDS 9650040 
117 Microprocessor IC, МЗМВОСВЗАНЗ 9450007 
u18 IO/RAM/Timer ТС, MSMB1CSSRS 9650011 
019 Int. Ckt., | MC74HC343N 9500 
020 Int. Ckt., | MC74HC139NDS 9550012 
u22 Int. Ckt., | MC74HCOANDS 9650015 
u23 Programmed EPROM, Labtech Ver. 1.296550 
uso Int, Ckt., ICL7460CPA 9640005 
хі Crystal, 8.0000 MHz, МР-1 9729001 
Connector, | 24-ріп 9780001 
Connector, 20-ріп 9780009 
Front Panel Assembly 1051042 
мі Meter 5400025 
815,817 Potentiometer ,5K 10-turn 9385021 
ва? Potentiometer,SOK 10-turn 9585031 
зи2 Switch, Power On-Off 955000 
sus Switch, Rotary, 2 pos. 9560011 
Display Window, Red 9100080 


Mb 


R3S,RAS 
R36 
R37 
R38,Rá8 
RA2,RA7 
R43 
R44 
R48 
RSS 
94,550 
R58 
RS? 
вві 
R66 
R67 
R7S 


АМ 


с? 


024-050 
051-054 


R14 
вї8,851 
R41 
R49 
850 
R70 
R71 


ЕД 


зыз,5иа 
SWS 

587 

зма, вия 
8810-8813 
8814 


Trimpot, Sok 

Resistor, 10k, 1/4, 1% 
Trimpot, Sk 

Resistor, 470k, 1/4м, 
Resistor, 4.9%, 1/4ш, 
Trimpat, 500 ohm 

Resistor, 249 ohm, 1/4w, 1% 
Resistor, 750k, 1/44, 1% 
Trimpot, Sok 

Resistor, 49.9k, 1/4ы, 1% 
Resistor, 1000 meg, ix 
Resistor, 499k, t/4u, 1% 
Resistor, 150k, 1/44, SZ 
Resistor, 560 ohm, 1/4н, SX 
Resistor, 2.7k, 1/44, 5% 
Resistor, 200k, 1/Aw, 1% 


Res. Network, 7 x 220k 


Transformer, Psp-428 
Transformer, М8149 


Voltage Regulator IC, LMSL7T 


Int. Ckt. MCS3O2PDS 
Int. Ckt. MCI4SSBBCPDS 
Int. Ckt. МС14095ВСРО5 
Int. Gkt., CAS1&0BEX 
Int. Ckt., С04014ВЕХ 


Switch РС Board Assembly 
Capacitor, 0.1 uF, Film 


LED Display, 7-segment 
LED Indicator 


Resistor, 10k, 1/4u, 1% 
Resistor, 4.996, 1/4н, 1% 
Resistor, 881 ohm, i/4«, 1% 
Resistor, 121k, 1/4u, 1% 
Trimpot, Sûk 

Resistor, 150k, 1/4ш, 1% 
Trimpot, 50k 

Sounder 

Switch, Rotary, 3 pos. 
Switch, Rotary, 7 pos. 


Switch, Pushbutton, w/Red Button 
Switch, Pushbutten, with Red LED 
Switch, Pushbutton, White Button 
Switch, Rotary, 4 pos. 


Header, 24-ріп 
Socket, Right Angle, 15-ріп 
Ribbon Cable, 28-ріп to 28-рїл 
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TAI 
9580001 
9680002 
8510024 
8549914 
8568104 
8512154 
9395052 


8515054 
9395081 


3720001 


9560002 
9550009 
9550004 
9350005 
9550005 
9520010 


978001 

9760003 

9801006 
| 


| 


МНУ Connector 97820) 


Wiring Harness 98010: 
Spacer, 1/4 hex &-32x1.28 99700) 
Bushing 99700 
Bezel 99750) 
Panel Bezel 99730 
Rear Panel Assembly 10310: 
FL Fuse, 1/4 4 978000 
R63 Potentiometer , 20k 958205 
Sui Switch, Voltage Selector 9550001 
Line Cord Receptacle 976000 
Connector, 9-ріп В, female 978000 
Panel Eushing with Nut 997001; 
Upper Housing Final Ass'y 910009: 
Miscellaneous 
BT1,BT2 Battery, óV, 18h rechargeable 975000: 
Bottom Housing, Painted 909009; 
Side Extrusion 909009 
Gable, Proba, MHV-MHV, Sé-inch : 980100; 
Power Cord 980200 
Battery Support Bracket 985001 
Rubber Bumper 996100 
Tip-Up Foot 996100: 
Manual, Operator's 103190: 
Spare Parts List 105191 
Schematic Circuit Diagram 103192: 
QC Acceptance Procedure 10519: 


Part Мо. 1021912 


Issue Dat. 


Original 03/13/84 
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Features 


“ MICROPROCESSOR CON- 
TROLLED SCALER 


* PRESET TIME AND PRE- 
SET COUNT MODES 


* CRYSTAL CONTROLLED 
TIME BASE (NO LINE 
DEPENDENCE) 


* 7 DECADE LED DISPLAY 
* FRONT PANEL CONTROLS 


* SINGLE CHANNEL 
ANALYZER 


* GM OR SCINTILLATION 
DETECTORS 


* ADJUSTABLE HV 
* AUDIBLE ALARM 


* RECHARGEABLE BAT- 
TERY 


GENERAL: The LABTECH model 
combines a single channel analyzer, 
Fatemeter, and a microprocessor 
Controlled scaler into one unit. The 
Scaler time base is crystal controlled 
lor superior accuracy. 


Presentations on both the analog 
and digital displays are selected by 
the user. The analog meter displays 
instantaneous counts per minute, the 
HV or alarm setting, or the battery 
condition, 


Тһе LED display indicates the test 
functions, the preset time or counts 
during set-up, or elapsed counts. 
during а measurement. 


Also, the microprocessor permits 
Interrupting the measurement to call 
up elapsed time or counts, preset 


lime or counts, or the calculaled 
average CPM on the LED display 


The measurement then can be 
resumed at the point of interruption 
This allows completion of the meas- 
urement without a loss of data. 


The single channel analyzer permits 
energy discrimination and back- 
ground reduction, 


A recorcer output is provided. 
Outputs to computers (e.g. RS-232) 
and other devices are available as 
options. 


The LABTECH's compact size, light 
weight, and standard features make 
йа very versatile package. Options 
are available to expand its capabili- 
ties even further. 


DETECTOR: Choice of GM and 
scintillation detectors 

HIGH VOLTAGE: Electronically 
stabilized, adjustable to 2000 V via a 
calibrated turns counting dial, with 
readout on the meter 

CONNECTOR (detector): МНУ 
INPUT SENSITIVITY: Adjustable 
from 0.1 to 1 V via a tums counting 
dial 

WARMUP TIME: None. 

POWER REQUIREMENTS: AC, 
110У/60Нг or 220V/50Hz, switch 
selectable 

BATTERY: Rechargeable gelled 
cells providing 8 hr of operation 
RECHARGE: Automatic when 
connected to line power; unit may be 
either on or off 

AUDIO: Switch selectable to provide 
an audible “click” for each detector 
pulse or an audible alarm 

ALARM: Audible, non-latching, rate 
alarm with front panel adjustment 
from 10% to 130% of full scale and 
readout on the meter 

AUDIO CONTROL: Three position 
rotary switch 

TEMPERATURE: Operational from 
-20° to + 50°C 

HUMIDITY: <5% change in reading 
гот 10-95% RH 

SIZE: 12.571. x 7.5°D x 5.5'H (31.8 x 
19.1 x 14 ст) including feet and 
folded handle 

WEIGHT; 7 pounds (3.2 kg) 


SCALER SECTION 


OPERATING MODES: Switch 
selectable as follows: 


MANUAL - continuous counting 
PRESET TIME - 0.1 to 999.9 min in 
0.1 min increments, stored in mem- 
oy 

PRESET COUNT - 100 to 999,000 


Counts in 100 count increments, 
stored in memory 


TEST - Exclusive self-test of scaler 
operation 


RANGE: 0-9,999,999 counts; 
9: 


0-99,999.99 minutes 

TIMER: Crystal controlled time base 
with an accuracy of 0.05% or better, 
АС or battery power 

DISPLAYS: 7 decade LED; indicator 
lamps for ‘elapsed’, ‘reset’, 'min- 
utes’, and ‘counts’ 

CONTROLS: Four position rotary 


switch; pushbuttons for ‘count’, ‘hold’, 


‘reset’, and ‘set’ 
RATEMETER SECTION 
RANGE: Four linear ranges of 


0-1000 cpm 
0-10,000 cpm 
0-100,000 cpm 
0-1,000,000 cpm 


ACCURACY: Within 10% of reading 
between 20% and 100% of full scale 
оп any range. 

RESPONSE TIME: Switch se- 
lectable, optimized for each range, 
0-90% of final reading as follows: 


Time 
Range Fast Slow 
х1 8 sec 15 sec 
x10 1 sec 5 sec 
Х100 <1 sec 


2sec 
Х1000 — «16с 1 вес 


DISPLAY (meter): Ruggedized, 
recessed, high-lorque 1 mA meter 
with 3.36in (8.51ст) scale marked: 


0-1000 cpm and 0-2.0 kilovolts, with 
‘Bat. ок check band 


Meter protected by impact-resistant 
Lexan* irbonate window 
GEOTROPISM: Within + 2% of full 
scale 

SHOCK: 100g per lightweight 
machine of MIL-STD 202C, method 
2028 

VIBRATION: 50 in each of three 
‘mutually orthogonal axes at one or 
more frequencies from 10-33Hz 
CONTROLS: Seven position rotary 
switch; rotary fast/slow response 
Switch 


SINGLE CHANNEL ANALYZER 


MODES: Selected by front panel 
control as follows: 


CHANNEL 1 - Accepts signals within 
the analyzer window only 


CHANNEL 2 - Accepts signals above 
the analyzer window only 


OUT - Accepts all signals above the 
Lower Level Discriminator 


LOWER LEVEL DISCRIMINATOR: 
Adjustable from < 0.1 to 1V via a 
turns counting dial 

WINDOW: (Upper Level Disctimina- 
tor) adjustable from 0 to 1V above 
the Lower Level Discriminator setting 
via a turns counting dial 
PULSE-PAIR RESOLUTION: 
Typically 10 microseconds or less 


Options/Accessories: 

° RS-232 interlace 

9 Dual channels for simultaneous 
alpha and beta counting. 

* Digital alarm 

5 Custom detectors 

* Custom interfaces 


Mandactyer reserves righi o ate рий 


labtech~ 
Scaler/Ratemeter/Analyzer 


Features 


MICROPROCESSOR CON- 
TROLLED SCALER 

PRESET TIME AND PRESET 
COUNT MODES 

CRYSTAL CONTROLLED TIME 
BASE 


7 DECADE LED DISPLAY 
FRONT PANEL CONTROLS. 
SINGLE-CHANNEL ANALYZER 
GM OR SCINTILLATION 
DETECTORS 

ADJUSTABLE HV 

AUDIBLE ALARM 


GENERAL: The labtech model АШ controls are front panel The ratemeter section is equipped 
combines a single channel mounted. easy 10 read, ond with а single channel analyzer 
‘analyzer-based ratemeter and а Positioned for ease of operation. — which permits energy discrimina- 
microprocessor controlled scaler Both analog and digital displays tion and background reduction. 
into one unit The scaler time base “core large and easy to read. A recorder output is provided. 
is crystal controlled for superior Outputs to computers (eg. RS-232) 
accuracy. and other devices are available as 
options 


Фвювон +- 
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Specifications 


DETECTOR: Choice of GM and 
scintillation detectors 

HIGH VOLTAGE: Electronically 
stabilized, adjustable to > 1600 V 
(typically 2000V) via a tums 
Counting dial, with readout on the 
meter 

CONNECTOR (detector): MHV 
INPUT SENSITIVITY: Adjustable from 
01 to V ма а tums counting dial 
WARMUP TIME: None 

POWER REQUIREMENTS: АС, 110У/60 
Hz or 220V/50 Hz. switch selectable 
BATIERY: Rechargeable gelled cell 
which provides 8 hrs of operation 
RECHARGE: Automatic when unit is 
connected to line power; unit may 
be either on or off 

AUDIO: Swifch-selectable to 
Provide ап audible ‘click’ (ог each 
detector pulse, or on audible 
alam 

ALARM: Audible, non-latching rate 
alarm with front panel adjustment 
from 30% to 130% of full scale and 
readout on the meter. 

AUDIO CONTROL: Three position 
rotary switch 

TEMPERATURE: Operational from 
-20° to +50°C 

HUMIDITY: < 5% change in reading 


SCALER SECTION 

OPERATING MODES: Switch- 
selectable as follows: 

Manual - continuous counting 
Preset Time - 0.1 to 9999 min. in 04 
min. increments, stored in memory 
Preset Count - 100 to 999,000 
‘counts in 100 count increments, 
stored in memory 

Test - Exclusive self-test of scaler 
‘operation 

RANGE: 0-9,999.999 counts: 0- 
99,999.99 minutes 

TIMER: Crystal controlled time base 
with an accuracy of 005% ог 
better, AC or battery power 
DISPLAYS: Seven decade LED; 
indicator lamps for ‘elapsed’, 
‘preset’, ‘minutes’ and ‘counts’ 
CONTROLS: Four position rotary 
switch: push buttons for count, 
hold, reset and set 

RATEMETER SECTION 

RANGE: 0-1000000 CPM in four 
linear ranges 

ACCURACY: Within 10% of reading 
between 20% and 100% of full 
scale on any range 

RESPONSE TIME: Switch-selectable, 
‘optimized for each range, 0-90% of 
final reading as follows 


METER: Ruggedized, recessed, high- 
Torque 1 mA meter with 335 inch 
(851 ст) scale marked 0-1000 
counts per minute and 0-20 
kllovolts, with "bat ok band 
RECORDER OUTPUT: 1 volt full scale 
into 1 megohm load 

CONTROLS: Seven position rotary 
switch; rotary fast/slow response 
switch 

SINGLE CHANNEL ANALYZER 
MODES: Selected by front-panel 
control as follows 

Channel ^: Accepts signals within 
the analyzer window only 

Channel 2: Accepts signals above 
the analyzer window only 

Out: Accepts all signals above the 
lower-level discriminator 
LOWER-LEVEL DISCRIMINATOR: 
Adjustable from < 0.1 to 1 V via a 
tums counting dial 

WINDOW: Adjustable trom 0 to 1 V 
above ће lower-level discriminator 
setting ма a tums counting dial 
PULSE-PAIR RESOLUTION: Typically 10 
usor less 


Merefochum menes ron 1o олы йти 


Time 
from 10-95% RH зор Ме ан 
‘SIZE: 12571 x 7.5"D x 5.5"Н including xt 12 sec. 20 sec. 
feet and folded handle (318 x 191 — хар ред ээс, 
x 140 ст) X100 <1 sec. 2 sec. 
WEIGHT: 7.5 Ibs. (34kg) х1000 «^ sec. 1 sec, 
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